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Introduction
In this contribution, we present our view on R17 NR SL RRM requirement open issues [1].
Discussion
Scheduling Availability During Switching Between SL and Uu UL
When Uu UL and SL are on the same channel, we can TDM the transmissions. Scheduling availability restriction is necessary during the switch to account for the switching delay and timing misalignment between Uu UL and SL. The number of slots in this scheduling restriction is calculated by switching time + UL TA (assume SL follows DL timing) round up to slots. The non-available slots can be placed on Uu and SL, in mode 1 according to gNB scheduling, in mode 2 up to UE implementation.
Proposal 1: Scheduling restriction calculation: switching time + UL TA (assume SL follows DL timing) round up to slots. Scheduling restriction location is following gNB scheduling in mode 1 and up to UE implementation in mode 2.
Impact of DRx on SLSS Related Requirement
When we consider the reception of SLSS in synchronized case, in which UE knows the offset of SLSS w.r.t. the reference point, it becomes a “virtual” DRx group with 1 slot on duration and periodicity the same as SLSS period. An example is shown in the below figure
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Observation 1: SLSS Rx is a “virtual” DRx group in synchronized SLSS measurement and search.
We can observe that SLSS Rx may extend ON durations if they are not overlapping to any of the ON duration of DRx groups. However, we don’t see much power consumption increase by considering one other DRx group with a very short ON duration, given that UE already needs to support multiple DRx group communication simultaneously. Note that UE needs to wake up for SLSS reception if it is not overlapping to any of the ON durations regardless of requirement modification. Following R16 requirement only makes the wake up potentially more often in a period of 160ms or longer. 
Proposal 2: Follow R16 requirement for synchronized SLSS measurement and search.
To be more precise, synchronized SLSS search requirement in 38.133 clause 12.4, and synchronized SLSS measurement requirement in 38.133 in clause 12.3.1.4 can apply to R17 SL UEs with DRx.
However, asynchronized SLSS search requires UE to stay on for 480ms in total during the search time, Tdetect,SyncRef UE_V2X = 8s, which may incur much larger power consumption than synchronized search and measurement. The asynchronized SLSS search can completely block SL UE DRx in the search window and eliminate the power saving by R17 enhancement of DRx and partial sensing. Therefore, we propose the conditional asynchronized SyncRef UE search in the following.
Observation 2:
The purposes of asynchronized SyncRef UE search are:
· To enable UE switching to high priority SyncRef UE. This happens mostly on synchronized cluster edge.
· To enable UE switching to SyncRef UE with better RSRP.
It is beneficial to avoid asynchronized SyncRef UE search to achieve power saving gain by R17 enhancement when UE is unlikely to find high priority SyncRef UE or SyncRef UE with a better RSRP. We make the following observations and analysis, and based on them, we propose a mechanism for identifying the cases in which asynchronized search is useful.
Since RAN4 requires SL UE to transmit SLSS when its sync source RSRP is weak, the SLSS coverage in an OOC sync cluster is likely to become cells packing the cluster.

Then we can observe that when UE is close to cluster center, the received SLSS RSRP doesn’t change too much when UE is moving due to SFN transmission of SLSS and the packed cell coverage.

On the other hand, when UE is close to the cluster edge, the received RSRP may change a lot if UE is not moving towards the cluster center.

Therefore, we conclude that 
Observation 3:
· At cluster center: received RSRP is expected to be stronger and more stable
· At cluster edge: received RSRP is expected to be weaker or with a larger variation unless UE moves towards the center. 
Based on the above observations, UE can decide whether the asynchronized search is beneficial by the following metrics:
· SLSS RSRP from the current SyncRef UE source
· SLSS RSRP variation from the current SyncRef UE source: the average value of (instantaneous RSRP - current filtered RSRP)^2 during an evaluation period
To be more specific, UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied:
· SLSS RSRP is larger than a threshold
· SLSS RSRP variation is lower than a threshold
· Data connection is maintained with the current SyncRef UE source
The last condition is added to address the possible out of sync or current synchronization source outage cases. The evaluation period can follow the SLSS Tx initiation/cease requirement when SLSS is the synchronization source to simplify UE implementation.
Proposal 3: The following conditional asynchronized SyncRef UE search requirement applies to R17 UE supporting DRx:
UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over an evaluation period:
· SLSS RSRP is larger than a threshold
· SLSS RSRP variation is lower than a threshold. The SLSS RSRP variation is the average value of (instantaneous RSRP - current filtered RSRP)^2 during the evaluation period
· Data connection is maintained with the current SyncRef UE source
The evaluation period is the same as SLSS Tx initiation/cease evaluation period when SLSS is the synchronization source.
We propose to follow the search time requirement, 8s, in R16 when the above conditions aren’t satisfied. For Tx dropping requirement, we can start from R16 requirement, aggregated SLSS monitoring window of 480ms out of 8s search time. DRx makes the dropping percentage computation much more complicated. Therefore, instead of 6% dropping rate, we can define the dropping windows of total length 480ms within the 8s search time. TE can verify this requirement by checking whether the missing ACK/NACKs are within an aggregated window not exceeding 480ms in length. We can reuse the Rx dropping rate from R16. 
Proposal 4: Define Tx dropping requirement for async search as allowing Tx dropping at most in an aggregated window of 480ms during the 8s async search.
 Scope of Partial Sensing Requirement
RAN1 agreed two types of partial sensing schemes:
· Periodic sensing: periodic sensing occasions between the resource selection trigger and the first slot in the candidate set Y are monitored as part of resource selection, i.e. resource selection is delayed until just before the beginning of set Y
· Contiguous sensing: UE performs sensing in a contiguous interval
RAN4 can develop requirements and tests for the two schemes based on R16 L1-RSRP measurement requirements and tests for resource (re)selection. The only modification is the sensing window. We need to change it according to RAN1 agreements.
Proposal 5: Use R16 L1-RSRP measurement requirement and test cases as a baseline, and replace the R16 sensing window with periodic sensing occasions for periodic sensing and contiguous sensing interval for contiguous sensing.
Scope of Inter-UE Coordination Requirement
RAN1 agreed two inter-UE coordination schemes as explained in the following. Following RAN1 terminalogies, we call the UE sending the coordinate information UE-A, and the UE receiving coordinate information for resource selection decision UE-B.
· Scheme 1:
· Signaling preferred resources: RAN4 can not define requirement if UE is not obligated to use the preferred resource.
· Signaling non-preferred resources: UE-B receives non-preferred resources coordinate information from UE-A, and UE-B should incorperate this information into its sensing results for resource selection. We can develop the corresponding requirements and tests based on R16 L1-RSRP measurement requirements and tests. In addition to sensing results, the DUT UE has to consider the received coordinate information and avoid transmission on the indicated non-preferred resources.
· Scheme 2: UE-A detects future conflict of UE-B transmission and inform UE-B. UE-B needs to perform resource reselection after receiving conflict indications from UE-A. Since UE-B reserved the resource already, we can use R16 pre-emption requirement and test as a baseline to define the requirement and test for scheme 2.
Proposal 6: For inter-UE coordination requirement:
· Scheme 1 with preferred resources signaled: whether to introduce requirement depends on RAN1 requirement on reactions to coordination information
· Scheme 1 with non-preferred resources: use R16 L1-RSRP measurement requirement tests as a baseline, and introduce restrictions on non-preferred resources in addition to sensing results.
· Scheme 2: use pre-emption requirement and test as a baseline, and replace the high priority reservation with coordination information.
Conclusions
Proposal 1: Scheduling restriction calculation: switching time + UL TA (assume SL follows DL timing) round up to slots. Scheduling restriction location is following gNB scheduling in mode 1 and up to UE implementation in mode 2.
Observation 1: SLSS Rx is a “virtual” DRx group in synchronized SLSS measurement and search.
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Proposal 2: Follow R16 requirement for synchronized SLSS measurement and search.
Observation 2:
The purposes of asynchronized SyncRef UE search are:
· To enable UE switching to high priority SyncRef UE. This happens mostly on synchronized cluster edge.
· To enable UE switching to SyncRef UE with better RSRP.
Observation 3:
· At cluster center: received RSRP is expected to be stronger and more stable
· At cluster edge: received RSRP is expected to be weaker or with larger variation unless UE moves towards the center. 
Proposal 3: The following conditional asynchronized SyncRef UE search requirement applies to R17 UE supporting DRx:
UE can skip asynchronized SyncRef UE search to save power when the following conditions are all satisfied over a evaluation period:
· SLSS RSRP is larger than a threshold
· SLSS RSRP variation is lower than a threshold. The SLSS RSRP variation is the average value of (instantaneous RSRP - current filtered RSRP)^2 during the evaluation period
· Data connection is maintained with the current SyncRef UE source
The evaluation period is the same as SLSS Tx initiation/cease evaluation period when SLSS is the synchronization source.
Proposal 4: Define Tx dropping requirement for async search as allowing Tx dropping at most in an aggregated window of 480ms during the 8s async search.
Proposal 5: Use R16 L1-RSRP measurement requirement and test cases as baseline, and replace the R16 sensing window with periodic sensing occasions for periodic sensing and contiguous sensing interval for contiguous sensing.
Proposal 6: For inter-UE coordination requirement:
· Scheme 1 with preferred resources signaled: whether to introduce requirement depends on RAN1 requirement on reactions to coordination information
· Scheme 1 with non-preferred resources: use R16 L1-RSRP measurement requirement tests as baseline, and introduce restrictions on non-preferred resources in addition to sensing results.
· Scheme 2: use pre-emption requirement and test as baseline, and replace the high priority reservation with coordination information.
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FIG. 1 SLDRX for Different Services, Groups, or UE Pairs





